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Replacement drawing sheet(s) including the correction Is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Response to Amendment 

1. The reply filed 04/04/2005 was applied to the following effect: All relevant drawing 
objections are withdrawn as being satisfied. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 23-26, 30, 36-39 and 43 are rejected under 35 U.S.C. 103(a) as being anticipated 
by Gill (hereinafter Gill '616) (US 6,674,616 B2) in view of Shukh et al. (hereinafter Shukh) 
(US 6,667,616 81). 

• Regarding claims 23 and 36, Gill '616 discloses a hard disk drive [30; Figs. 1-3], 
including at least one magnetic head [coL 5, lines 30-34; Fig. 6] including a spin valve sensor, 
having a read head [72] portion comprising: 

a magnetic shield layer (SI) [80] being fabricated above a substrate base; 

a first electrical insulation layer (Gl) [76] being fabricated above said SI layer; 

a spin valve sensor structure [74] being disposed above said Gl layer [76]; 

wherein said spin valve sensor structure [74] includes a seed layer [218,220] being 
fabricated above said Gl layer [74], a PtMn layer [212] being disposed above said seed layer 
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[218,220] and at least one pinned magnetic layer [204] and at least one free magnetic layer [202] 
being disposed above said PtMn layer [74]; and 

wherein said seed layer [218,220] has an upper surface comprised of NiFeCr [220]. 

Gill '616 does not disclose a rough top crystallographic surface that is rougher than a top 
crystallographic surface of a deposited NiFeCr seed layer. 

Shukh teaches a seed layer [74] made of Ta, NiFeCr, Ru or CrV, which has a purpose to 
optimize a texture, grain size, and morphology of the subsequent layers. Shukh further teaches it 
is desirable to have a certain degree of roughness at the interface between ferromagnetic 
magnetic layer [80] and spacer [78], and between ferromagnetic layer [76] and spacer [78] (col. 
4, lines 15-23). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to provide the NiFeCr seed layer of Gill '616 with a rough crystallographic surface as 
taught by Shukh. 

The rationale is as follows: One of ordinary skill in the art at the time of the invention 
would have been motivated to provide the NiFeCr seed layer of Gill '616 with a rough 
crystallographic surface as taught by Shukh in order to facilitate transfer of electrons to 
subsequent layers where spin dependent scattering occurs (Shukh, col. 4, lines 25-26). 

• Regarding claims 24-26 and 37-39, Gill '616 discloses the NiFeCr layer is formed with a 
thickness of approximately 20 A [col. 7, lines 47-50; Fig. 10], which encompasses the claimed 
range. 

• Regarding claims 30 and 43, Gill '616 teaches a spin valve sensor structure [74] includes 
at least one PtMn antiferromagnetic layer [212], at least one pinned magnetic layer [204] having 
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a composition which includes CoFe, at least one spacer layer [200] having a composition which 
includes Cu, and at least free magnetic layer [202] having a composition which includes NiFe 
[Fig. 10]. 

3. Claims 1-3, 18, 19, 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gill (hereinafter Gill '014) (US 6,430,014 Bl) in view of Gill (hereinafter Gill '616) (US 
6,674,616 B2) and fiirther in view of Shukh et al. (hereinafter Shukh) (US 6,667,616 Bl). 

• Regarding claims 1,2, 18, 19, 31 and 32, Gill '014 discloses a hard disk drive [30; Figs. 
1-3], including at least one magnetic head [col. 5, lines 46-49; Figs. 6 and 11] including a spin 
valve sensor [130], having a read head [72] portion comprising: 

a magnetic shield layer (SI) [152] being fabricated above a substrate base; 

a first electrical insulation layer (Gl) [148] being fabricated above said SI layer; 

a spin valve sensor structure [200] being disposed above said Gl layer [148]; 

wherein said spin valve sensor structure [200] includes a seed layer [228,230, 232] being 
fabricated above said Gl layer [148], a PtMn layer [214] being disposed above said seed layer 
[228,230, 232] and at least one pinned magnetic layer [204] and at least one free magnetic layer 
[206] being disposed above said PtMn layer [214]; and 

wherein said seed layer includes an AI2O3 layer [228], and NiMnO layer [230] and a Ta 
layer [232] [Fig. 12]. 

Gill '014 does not disclose a seed layer including a NiFeCr layer but teaches other seed 
layer materials may be desired [col. 9, lines 40-41]. 



Application/Control Number: 09/900,688 Page 5 

Art Unit: 2653 

Gill '616 teaches a seed layer, with a thickness of 20 A, to include Ta or NiFeCr [col. 7, 
lines 47-50; Fig. 10]. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to substitute the Ta layer of Gill '014 with a NiFeCr layer as taught by Gill '616. 

The rationale is as follows: One of ordinary skill in the art at the time of the invention 
would have been motivated to substitute the Ta layer of Gill '014 with a NiFeCr layer as taught 
by Gill '616 because they are known seed layer materials that are used in spin valves and using 
them is merely a substitution of art recognized equivalents. 

Furthermore, neither Gill '014 or Gill '616 teach the NiFeCr layer has a rough top 
crystallographic surface that is rougher than a top crystallographic surface of a deposited NiFeCr 
seed layer. 

Shukh teaches a seed layer [74] made of Ta, NiFeCr, Ru or CrV, which has a purpose to 
optimize a texture, grain size, and morphology of the subsequent layers. Shukh further teaches it 
is desirable to have a certain degree of roughness at the interface between ferromagnetic 
magnetic layer [80] and spacer [78], and between ferromagnetic layer [76] and spacer [78] (col. 
4, lines 15-23). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to provide the NiFeCr seed layer of Gill '014 and Gill '616 with a rough 
crystallographic surface as taught by Shukh. 

The rationale is as follows: One of ordinary skill in the art at the time of the invention 
would have been motivated to provide the NiFeCr seed layer of Gill '014 and Gill '616 with a 
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rough crystallographic surface as taught by Shukh in order to facilitate transfer of electrons to 
subsequent layers where spin dependent scattering occurs (Shukh, col. 4, lines 25-26). 

• Regarding claim 3, Gill '014 teaches a spin valve sensor structure [200] includes at least 
one PtMn antiferromagnetic layer [214], at least one pinned magnetic layer [204] having a 
composition which includes CoFe, at least one spacer layer [202] having a composition which 
includes Cu, and at least free magnetic layer [206] having a composition which includes NiFe 
[Fig. 12], 

4. Claims 4-6, 20-22 and 33-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gill (hereinafter Gill '014) (US 6,430,014 Bl), Gill (hereinafter Gill '616) (US 6,674,616 
B2) and Shukh et al. (hereinafter Shukh) (US 6,667,616 Bl) as applied to claims 1, 18 and 31 
above, and fiirther in view of Mao et al. (hereinafter Mao) (US 6,490,140 Bl). 

• Regarding claims 4-6, 20-22 and 33-35, Gill '014, Gill '616 and Shukh disclose all the 
features, supra^ but do not show the composition of the NiFeCr layer as Ni49.5Fei2.5Cr38. 

Mao teaches the composition of seed layer [12] is preferably in the range of NieoFeisCris 
to about Ni48Fei2Cr4o [col. 4, lines 30-37], which encompasses the claimed range. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to manufacture the NiFeCr layer of Gill '014, Gill '616 and Shukh with a NiFeCr 
composition as taught by Mao. 

The rationale is as follows: One of ordinary skill in the art at the time of the invention 
would have been motivated to manufacture the NiFeCr layer of Gill '014, Gill '616 and Shukh 
with a NiFeCr composition as taught by Mao in order to promote the texture and enhance the 
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grain growth of the free layer or pinning layer consequently grown on top of the seed layer 
[Mao; col. 1, lines 55-61]. 

Additionally, where the general conditions of a claim are disclosed in the prior art, it is 
not ^inventive to discover the optimum or workable ranges by routine experimentation and 
optimization in the absence of criticality. In re Swain et a/., 33 CCPA (Patents) 1250, 156 F2d 
239, 70 USPQ 412; Minnesota Mining and Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F2d 986, 38 
USPQ 213; Allen et al v. Coe, 11 App. D.C. 324, 135 F2d 11, 57 USPQ 136. 

5. Claims 27-29 and 40-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gill (hereinafter Gill '616) (US 6,674,616 B2) and Shukh et al. (hereinafter Shukh) (US 
6,667,616 Bl) as applied to claims 23 and 36 above, and fiirther in view of Mao et al. 
(hereinafter Mao) (US 6,490,140 Bl). 

• Regarding claims 27-29 and 40-42, Gill '616 and Shukh teach all the features, supra, but 
do not show the composition of the NiFeCr layer as Ni49.5Fei2.5Cr38. 

Mao teaches the composition of seed layer [12] is preferably in the range of Ni6oFei5Cr25 
to about Ni48Fei2Cr4o [col. 4, lines 30-37], which encompasses the claimed range. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to manufacture the NiFeCr layer of Gill *616 and Shukh with a NiFeCr composition as 
taught by Mao. 

The rationale is as follows: One of ordinary skill in the art at the time of the invention 
would have been motivated to manufacture the NiFeCr layer of Gill '616 and Shukh with a 
NiFeCr composition as taught by Mao in order to promote the texture and enhance the grain 
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growth of the free layer or pinning layer consequently grown on top of the seed layer [Mao; col. 
1, lines 55-61]. 

Additionally, where the general conditions of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable ranges by routine experimentation and 
optimization in the absence of criticality. In re Swain et aL, 33 CCPA (Patents) 1250, 156 F2d 
239, 70 USPQ 412; Minnesota Mining and Mfg. Co. v. Coe, 69 App. D.C. 217, 99 F2d 986, 38 
USPQ 213; Allen et al v. Coe, 11 App. D.C. 324, 135 F2d 11, 57 USPQ 136. 

Response to Arguments 

6. Applicant's arguments with respect to claims 1-6 and 18-43 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated fi'om the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher R. Magee whose telephone number is (571) 272- 
7592. The examiner can normally be reached on M-F, 8: 00 am-5: 30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William Korzuch can be reached on (571) 272-7589. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Christopher R. Magee 
Patent Examiner 
Art Unit 2653 



June 14, 2005 
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